Certain workers in Belgium and France have studied the surface tension of guinea pig serum in sensitization and shock, using a modification of the drop method. 1-7 They found, in general, that there is a lowering of the dynamic value of the surface tension whenever the clinical symptoms of shock are manifest.
A preliminary study was made on the serum of an immunized rabbit. Tile critical concentration for the maximum 2 hour timedrop value was found to lie around 1/5,000. But it was found that such a whole blood dilution gave a static value reading lower than a serum dilution of 1/10,000 by about 5 dynes, and that the solutions gave more regular values; the time-drop ill the same rabbit's serum on 3 different days showing less than a dyne variation. Following an attempt at shock in the same animal, where the only sign of a dis- turbance was a heavy drowsiness, the static value reading was lowered by 3 dynes.
When a careful, repeated titration for a critical concentration for normal guinea pig whole blood was made, the lowest static values were found to occur around 1/8,000 with a second low value around a dilution just greater than 1/10,000. The former concentration was chosen for the ensuing study. That this does not represent serum alone is shown by the difference in static surface tension values for SURFACE TENSION OF SERUM. II the same dilution--lower by 7 dynes for blood than serum alone. A similar change in the critical concentration was noted by du Notiy for rabbit plasma, s In preparation for these experiments a special collection of horse serum was made with all the precautions as to glassware that were taken in the general work. Eleven animals remaining from the study of sensitized serum, with a sensitization period of 60 to 90 days, and two others with a 10 day period, together with twelve normal animals were used for the experiment.
The effect of an intravenous injection of horse serum into normal guinea pigs gave a fall in the time-drop of about 2 dynes. Comparative curves for such a normal are shown in Text- fig. 1 .
In case of shock, there was a considerable variation in values--from a rise in one case of a 5 dyne time-drop, to a fall of like value. Where s du Noiiy, P. L., J. Exp. Med., 1927, xlvi, 1. there is variation in the factors of (1) size of dose, (2) of time-interval between injection of serum and withdrawal of test blood, (3) of timeinterval between injection of serum and onset of shock symptoms, such irregular findings are not surprising. In general, it can be shown that the first response to a dose of homologous antigen is a rapid fall in surface tension, and that this is greater in direct proportion to the degree of reaction as shown in the usual anaphylactic manifestations, or to the time elapsing between the injection of the serum and the withdrawal of blood.
In cases where the sensitized animal failed to show signs of shock, or where death occurred immediately after this dosage (less than 1 minute), or where death was delayed for several minutes, the curves representing the surface tension readings before and after the serum injection were not markedly different from those shown by the normal animal after such injection; but in certain cases the curves for the postinjection blood followed a higher level. In these, the differences in the curves tended to disappear after about 60 minutes, but the relative positions of the levels did not change (Text- fig. 2 ). When death is delayed for more than 1 minute and blood is taken after full development of shock symptoms, a definite lowering occurs in the resulting curves (Text-fig. 3 ).
The divergent variations in findings are not surprising when one reflects upon the very complex mixtures with which one deals and upon the antagonistic behavior of such colloidal solutions--this influenced, in turn, by relative concentrations, as shown by du Notiy for serum solutions and sodium oleate. Such active substances as cholesterol and lipoids have been shown to be increased in the blood following shock. 9.10 This was verified as to an increase amounting to 16 per cent in cholesterol content of whole blood following shock in the guinea pig. A corresponding active effect upon the blood of a normal guinea pig was shown (Text- fig. 4 ) following the intravenous injection of a suspension of 1 mg. of cholesterol. In vitro a fall was followed by a rise when the cholesterol was used in a dilution of 1/20,000. When 9 Zunz, E., and la Barre, J., Compt. rend. Soc. biol., 1925 , xciii, 1044 lo Van de Velde, J., Compt. rend. Soc. biol., 1927 , xcvii, 1825 .
powdered cholesterol was added directly to the serum dilution, a fall of 11 dynes occurred at once, and recovery did not take place. The surface tension of a mixture of saline and powdered cholesterol was lowered by 22 dynes. In a few experiments with histamine shock, the histamine alone did not lower the surface tension of saline, but did lower that of a serum solution in vitro. When the blood was examined after shock, the same serum might exhibit a rise in surface tension following a sublethal dose, and a return to normal at a later period, or a marked fall following a dose sufficient to bring on an immediate and fatal shock. We are here probably concerned with the behavior of serum plus histamine, and each of these or their reaction product with liberated tissue substances (glycogen, cholesterol, etc.) , where the effect may be primarily additive and secondarily antagonistic.
CONCLUSION.
The primary change in surface tension of serum incident to anaphylactic shock is probably due to a lowering of the surface tension of the serum by the addition of the antigen serum. But this may be followed by a further decrease or by an increase depending on the intensity and duration of certain secondary tissue changes.
